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Background Bio

Lidija Kokoska
— Organization: PIP-II Technical Integration Office

— Role: PIP-II Project Engineer since start of 2020 (1 year)
* Responsible for coordinating PIP-1I project-wide systems engineering processes

Other Roles

— 8 years at Fermilab
* Deputy Department Head of APS-TD Magnet Test & Instrumentation Department (3 years)
* Fermilab Mechanical Engineer (8 years)

— 5 years in private industry

« High Pressure Filtration Equipment for Aerospace, Renewable Energy, and Oil & Gas
Industries

lkokoska@fnal.gov
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Overview

* PIP-Il Requirements Management Plan

* Requirement Types

* Requirement Development & Guidelines

« Requirement Validation & Review

* Requirement Traceability & Metadata

« Requirements Verification

« Approval & Revision

« Additional Requirements Management Documents
« Partner Requirements
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PIP-1l Requirements Management Plan

Fermi National Accelerator Laboratory

2% Fermilab

PIP-1I Requirements Management Plan

Document number: ED0008235 Rev. A

Document Approval

Signatures Required Date Approved
Originator: Integration Team -

Approver: Alex Martinez, Integration Coordinator Approved in TC
Approver: Jeremiah Holzbauer, SRF Coordinator Approved in TC
Approver: Allan Rowe, In-Kind Technical Integration Coordinator Approved in TC
Approver: Lidija Kokoska, Project Engineer Approved in TC
Approver: Eduard Pozcley'ev, Project Scientist Approved in TC
Approver: Arkadiy Klebaner, Technical Director Approved in TC

Revision History

| Reuvision | Date of Release | Description of Change

- | 7/12/2019 | Initial Release

“The Requirements Management Plan provides a process to control, identify, manage, review, approve,
release, and revise PIP-Il requirements for the PIP-I1l Work Breakdown Structure (WBS) systems .”
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Requirement Types and Flowdown

« Requirements Framework derived

5

from Mission Need Statement:

“The current beam power of 700 kW is insufficient to meet the
P5 goal of delivering 120 MW-kton-years by 2035. Increasing
the beam power to 1.2 MW would roughly double the DUNE
data-taking rate, significantly increasing the competitive edge of
the experiment by halving the time it would take to achieve
significant scientific results. This in turn raises the probability
that the U.S. neutrino physics program will continue to
outperform the Japanese program — the closest competitor — in
the 2020s. This need for higher proton beam power comes at a
time when many components of the existing Fermilab
accelerator complex that delivers beam to the Main Injector -
especially the linear accelerator (Linac) and the Booster - are
approaching 50 years old. Thus, a proton beam power upgrade
IS proposed to meet two main capability gap and mission need
goals:

1. To reduce the time for LBNF/DUNE to achieve world-first
results.

2. To sustain high reliability operation of the Fermilab
accelerator complex.”

Mission Need Statement

PEP/Key Performance Parameters

Global Requirements Document (GRD)

Physics Requirements Documents (PRDs)

L3 Functional Requirements Specifications (FRSs)

L3 Technical Requirements Specifications (TRSs)

Sub-Level FRSs and TRSs
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Requirement Types & Flowdown

GRD - Global Requirements Document (ED0001222)

o Highest project-level requirements document

o Specifies performance requirements derived from Key Performance Mission Need Statement
Parameters (KPPs) defined in Mission Need Statement
 PRDs — Physics Requirement Documents PEP/Key Performance Parameters
o Summary parameters and configuration definitions (not only related to

Global Requirements Document (GRD)

physics)
o Top Level requirements that cross boundaries between multiple systems

FRSs — L3 Functional Requirements Specifications

o Contains project needs or requested behavior of L3 system
o Specifies core functions for system

TRSs — L3 Technical Requirements Specifications L3 Technical Requirements Specifications (TRSs)

o Contains technical parameters that the L3 system or complex component
must fulfill Sub-Level FRSs and TRSs

o Impact the overall sub-systems’ performance

Sub-Level FRSs and TRSs

o Managed at the discretion of the L2 and L3 manager i P" IUPU |U| L
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Physics Requirements Documents (PRDs)

L3 Functicnal Requirements Specifications (FRSs)




PRDs

Table 4-1. List of Physics Requirements Documents (PRDs)

# Physics Requirement Document Teamcenter #
. . 1 PIP-1l Parameters PRD ED0010216
° PhyS|CS Requ irements 2___|PIP-Il Linac RF System PRD ED0010220
. 3 SRF Cavity Parameters PRD ED0010221
d d f h 4 |RT Linac RF Cavity Parameters PRD £D0010222
D OC u m e ntS e rlve ro m t e 5 Accelerator Upgrades RF Cavity Parameters PRD ED0010223
. . . 3 Controls PRD ED0010225
PIP-II Preliminary Design v Bgnot PRD oo0iosse
8 Vacuum PRD ED0010228
R e p O rt 9 Timing system PRD ED0010229
10 Beam Instrumentation PRD ED0010230
' 1 11  |Misalignment Tolerances PRD ED0010231
¢ EStab | IS h a traceab I e Iln k to 12 Machine Protection System PRD ED0010232
13 |Beam Dumps and BTL Collimators PRD ED0010235
IOWE r | eve | F R SS a.n d T R SS 14 Booster Dampers PRD ED0010236
15 Booster Collimators PRD ED0010237
° b h 1 16  |MI Gamma_t jump PRD ED0010238
I m paCt eam Or m aC I n e 17 Injection into Booster PRD ED0010242
18 |Beam Loss PRD ED0010243
p e rfO rm an Ce 19  |Cryogenic Heat Load PRD EDO008200

« Contains basic parameters
and configurations of the
overall design of PIP-II
accelerator and complex

) Ache foamm- 4 §ioaf)
& ‘. - mbl icpod Gif-

S il -io 1) i) ol

1 Gl il G 0 G0
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FRS Development & Guidelines

8

FRS Guidance Document and

Table 5-1. Example FRS Format

Template (EDOOO7977) Requirement #

Requirement Statement

The SSR1 cryomodule shall contain Beam Position Monitoring systems adjacent
to each focusing element.

FRS required for eaCh indiVidual 13 F-121.2.03.02-C001
F-121.2.03.02-C002

The SSR1 cryomeodule internal wiring shall be of a material and size thaf]
minimizes heat load to the internal systems.

Sub-system F-121.2.03.02-C003

The SSR1 cryomodule shall have thermometry to allow for monitoring and control|
under all expected operational scenarios.

The SSR1 cryomodule shall have pressure instrumentation to allow for monitoring
and control under all expected operational scenarios.

Individually listed in tabular form F-121.2.03.02-C004

The S5R1 cryomodule shall have vacuum instrumentation to allow for monitoring
and control under all expected operational scenarios.

Unique identifier assigned to individual |
F-121.2.03.02-C006

The SSRA1 {:ryc-module shall have cryagen level instrumentation to allow for
monitoring and control under all expected operational scenarios.

requirement (F-WBS#-xxX) 120309000

The SSR1 cryomodule shall have internal magnetic field probes to allow for
monltoring and control under all expected operational scenarios.

“Shall” term used to develop definitive
statements

12/2/2020 Kokoska | Requirements Management/Technical Workshop | PIP-II AV, V., V,V,V)



TRS Development & Guidelines

e New TRS Guidance Document and
Template (ED0012980)

* TRS required for each individual L3 || :
sub-system or as a set of TRSs written ‘*~*;i;u;;-;i??;i";ftiféfiigc;f;n;;g;n;;,;u;;~~'

521. Cryogenic System Pressure Ratings

at deVICe Ievel Ani h g and ther I of each cryogenic circuit will consider worst case pressure,
temper: and alignm xtemes

T-ED0009659-A001: E ch cryogen it identified in Table 52 shall be capable fcool-d wn |
and warm-up to their noted desi g emp ratures, independent of the state of other

¢ BaCkground Context and justification TE00009659A002Th cryogenic cl shall be capable of the associated MAWP at the noted

temperature as specified in Table 52

n arrative aI |Owed y b ut req u i re m e nt _ Table 5.2 CRYOGENIC SYSTEM PRESSURERA::GS

System Warm MAWP Id MAWP

= = = = 2 K, low pressure 2.05 bar@ 3 bar @ 2

I nd IVId ual I I ISted 2 K, positive pressure piping 20 bar @ 30 bar @ 2

L] 5 K piping 20 bar @ 30| bar @ 5

35-50 K piping. 20 bar @ 30 bar @ 50

. . Insulating vacuu m 1 bar @ 300K N/A
(external)
* Requirements summary table listed as

separate meta-data sheet.
« Unique identifier assigned to individual
requirement (T-ED#-xxx)

« “Shall/will/should” terms used to
develop definitive statements Ia'a'a’p'at
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Requirement Validation & Review

* Requirements to be validated and reviewed
against stakeholder expectations

» Assures the given design will meet the system
and project objectives

« Performed through the project lifecycle as
requirements change (ideally prior to design
reviews)

« Ensures requirements are:

10

Achievable
Clear
Complete
Consistent
Singular
Traceable
Verifiable

12/2/2020

Functional
Requirements
Templates and Guidelines

-

L3 FRS Development and
Identification of Functional
Requirements

'

Y

Review and Validate
Functional
Regquirements

'

Revise Functional
Requirements
|as needed)

Approve
Functional
Requirements

'

Functional
Requirements
Verification

Figure 6-1. Functional Requirements Management Process
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Requirement Traceability & Metadata

« Requirements traceabillity is done at the L3 functional requirement level
 Meta-Data Sheets for each L3 FRS

Lists all the FRS requirements individually with the unique requirements identifier
Displays the requirement description

Includes sections for documenting upper GRD and PRD traceability

Includes a section for documenting lower TRS traceability

Includes a section for verification information (description, method, timeline, etc.)
PIP-Il High Power RF FRS |ED0008023 |[FRS Metadata Datasheet

T1 Document Name ﬂ T1TC# ﬂ Tier 1 Statement n T2 Document Name ﬂ T2TC# ﬂ Tier 2 Statement Reguirement #2 ﬂ Sub-Heading3 ﬂ Requirement Statement4 ﬂ
The HPRF system amplifiers shall not
Global Requirements Requirement |4 states the reliability Self-Presemvation re-enable the output after being 32!

Document (GRD) ED0001222 requirement for the SRF Linac. Best Practices Mone Best practice for equipment protection.  |F-121.3.03-C001 Requirements disabled by a trip until the trip is RESET. [Am
The HPRF system amplifiers shall
accommodate an input signal that will
Global Requirements Requirement |4 states the reliability Cavity Protection disable the output of the amplifierin a
Document (GRD) EDO001222 requirement for the SRF Linac. Best Practices Mone Best practice for equipment protection.  |F-121.3.03-D001 Requirements fail-safe manner. TB
The HPRF system amplifiers shall
Section 5 ofthe MPS PRD on system provide an output signal that represents
Mo further upward Machine Protection architecture discuss signal inputs to the Cavity Protection the output disabled state of the amplifier
traceability Mone MA System PRD EDOO10220 MPS such as RF status. F-121.3.03-D001 Requirements (for MPS). B
Requirement Verification
Verification Verification Verification
B 1Rs Name M rstc# B Rrs statement B4 verirication Method B Document # I verification Description M timeframe B status
not Section 7.3 on internal protection, item X Design verification will be done during
325 MHz 7 KW SS RF lists the requirement regarding the Commissionin  the review cycle and finally during During
ZSET. [Amplifier TRS ED0004290 RESET command. Demonstration/Test g documents commissioning. commissioning Open
will Design verification will be done during
na Commissionin  the review cycle and finally during During
TBD TBED TBD Demonstration/Test g documents commissioning. commissioning Open
sents Design verification will be done during
plifier Interface the review cycle and finally during During
TBD TBD TBD Demonstration/Test documentation commissioning. commissioning Open
11 12/2/2020 Kokoska | Requirements Management/Technical Workshop | PIP-II




Requirement Traceability & Metadata

12

FRS’s are centerpiece of
requirements management

= 29 /Linac\
@ e en> |: Parameters | e \

YOECNIC PRD PRD I-Cavntk
| Heat Load |

( Vlbration |

FRS’s bridge gap between higher > N2/ i i e é \J
level project requirements & lower- A \/ * "
level design technical requirement s [ ssR1 )

ﬁ\LiFfs/,ﬁ

//
g / SSRN
e (
@upler\) o) D)
\\TRS/ i \TRS /

N e’

Figure 7-1. Example Traceability Flow Chart for SSR1
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Requirement Traceability & Metadata

« GRD & PRD traceability upstream of FRS « Verification Traceability:

— “Self-Derived” or “Best Practice” noted — Verification Method
where there is no direct traceability of FRS  _ \erification Document #
origin

* TRS traceability downstream of FRS
— “Self-Derived” or “None” noted where

these is no direct traceability of TRS to
FRS

— Verification Description
— Verification Timeline
— Verification Status

PIP-ll High Power RF FRS |ED0008023 |[FRS Metadata Datasheet

T1 Document Name ﬂ T1TC# ﬂ Tier 1 Statement n T2 Document Name ﬂ T2TC# ﬂ Tier 2 Statement Reguirement #2 ﬂ Sub-Heading3 ﬂ Requirement Statement4 ﬂ
The HPRF system amplifiers shall not

Global Requirements Requirement |4 states the reliability Self-Preservation re-enable the output after being 32

Document (GRD) ED0001222 requirement for the SRF Linac. Best Practices Mone Best practice for equipment protection.  |F-121.3.03-C001 Requirements disabled by a trip until the trip is RESET. [Am

The HPRF system amplifiers shall

accommodate an input signal that will
Global Requirements Requirement |4 states the reliability Cavity Protection disable the output of the amplifierin a
Document (GRD) EDO001222 requirement for the SRF Linac. Best Practices Mone Best practice for equipment protection.  |F-121.3.03-D001 Requirements fail-safe manner. TB

Requirement Verification

Mo further upward Machine Protection Verification Verification Verification
G LEIE il SIS D SHGLE B RS Name M rstc# B Rrs statement B2 verification Method B2 pocument # B verification Description M timeframe B status
not Section 7.3 on internal protection, item X Design verification will be done during
325 MHz 7 kW S5 RF lists the requirement regarding the Commissionin  the review cycle and finally during During
ZSET. [Amplifier TRS ED0004290 RESET command. Demonstration/Test g documents commissioning. commissioning Open
will Design verification will be done during
na Commissionin  the review cycle and finally during During
TBD TBED TBD Demonstration/Test g documents commissioning. commissioning Open
sents Design verification will be done during
plifier Interface the review cycle and finally during During
TBD TBD TBD Demonstration/Test documentation commissioning. commissioning Open

13 12/2/2020 Kokoska | Requirements Management/Technical Workshop | PIP-II
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Requirements Verification

* Process that confirms the given design
and implementation meets the

 Verification performed in three ways:

« Completed at various stages of the

14

functional requirements

— Inspection
— Demonstration/Test
— Analysis

project

GRD
PRD PRD PRD

/_/

L3FRS [ —— Verification

e

L3 TRS

Sublevel TRS/FRSs

— L3 FRSs reviewed for compliance at

each review stage

12/2/2020
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Requirements Approval & Revision

« May occur at any time during the project lifecycle

« Change control required to assure:
— Latest approved requirements are used
— Changes aren’t made without authorization
— Changes are traceable
— Impact analysis on other systems is performed

« At a minimum, approval is required by L2M and impacted stakeholders

15 12/2/2020 Kokoska | Requirements Management/Technical Workshop | PIP-II



Additional Requirement Management Documents

« Occasionally additional documents are required for “customer” and “supplier”
agreements:

— PIP-II Cryogenic Heat Load Analysis (ED0008200) =» Cryoplant Requirements

2 F ilab
arrermia
Fermi National Accelerator Laboratory
Table 2: HWR cryogenic heat load summary

Each unit (W] Total Wi
. . Input coupler (dynamic) 5:2
PIP-II Cryogenic Heat Load Analysis it 10
Physics Requirement Document (PRD) —
szronghack hangers 0.00
Document number: EDO0008200, Rev. - B m::: l.:i:u
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Additional Requirement Management Documents

« Occasionally additional documents are required for “customer” and “supplier”

agreements:
— PIP-Il Room Data Sheet (ED0009544) = CF Linac Complex Requirements

2% Fermilab

Room Data Sheet
PIP-II

= Denotes missing information
HNIA

Z

Data cells not appiicable

Autofilled cells

WBS

s
Levez WBSID

'WBS Name

2
DM-001 1210307 Controls

r
,|DM-002  121.03 121.03.08 S8
r r

DM-003 1213206 Controls
v

DM-004 1210306 Vacuum

DM-005 1210309 Instrumentation

r
DM-006 1210309 Instrumentation
r
DM-008 121.03.05 Magnets
r
DM-009 12103 1210305 Magnets

1210305 Magnets

DM-010 12103

DM-011 12103 1210305 'Magnets:
] DM-012  121.03 121.03.05 'Magnets
| [DM-013 121.03 121.03.05 'Magnets

DM-014 12103 1210305 'Magnets

DW-015  121.03 |121.03.05 'Magnets

17

These cels are automatically calculated, no input required

Start Here

Space
Designation
Location

LG-BTL

LG-BTL

BILF3
Building

BILF3
Building

LG-BTL

BILF3
Building
BILF3

Building

LG-BTL

LG-BTL

BILF3
Building
BTLF3
Building
BTL-Beamline
unnel
BTL-Beamline
Tunnel
BILF3
Building

User

Defined

Sub-
ystem

Sub-System

Computers, Front _ Candidate
End for F37

Candidate
Interlocks o P37
Candidate
PLCILCW Controls for Fa7
lon Pump P8 Candidate
System for F37
Candidate
BF for F37
Candidate
EPi for F37
Candidate
FastDipole Switch for F37
Candidate
Fast Dipole Switch forFa7
Candidate
Fast Dipole Switch for Fa7
Magnets, Dipole
Candidate
Magnets, C-dipole "
Magnets, Dipole
Magnets, Dipole
Magnets, Regular  Candidate
Quadrupole for F37

12/2/2020

Component

Racks

Racks

Racks, Rittal

Racks

Racks

Racks

Racks

Cables
Magnets

Power Supplies
Power Supplies
Cables

Cables

Racks

Description

Metworking, permits
etc

ESS interface

Rittal half size
cabinet (needs to
remain atF3)
Bulk, lon pump PS,
gauge interface,
network switch

Pulse Magnet
Pawer Supply

Fower Supply
Fower Supply
TeVPS

125KW Spange PS

Dipole cables

Specialty magnet
cables
Quadrupole Power
Supplies

Quantity

HI

in = an wa
Linac Gallery
JL JL
T
PR B
if
L HBG50 Linac Tunnel LBES0 SSR2
-
el
3
f—" ;
- | up [ Cryoplant Bldg

Level of Design

Preliminary

Preliminary

Preliminary

Preliminary

Preliminary
Preliminary
Conceptual
Preliminary
Conceptual
Preliminary
Preliminary
Preliminary
Preliminary

Preliminary

Kokoska | Requirements Management/TebhnicaI Workshopml PIP-II

BB
i}
. HWR  WRE
sk T . %
| =

Lovel o Dosian Floor Requiromonts
5 o U = r o n J n L m N U r u | K > :
ED0009544 PIP-1l Room Data Sheet
et s Lo o
= e = = = = = Power Power Power
Offthe Shelf Floor 30 24 60 By Area Designation 21638  |kva 19943 W |By System 21638 |[kva | 19943 kW  |By Feeders 21638  |kva | 19943 |kw
HEB 703 KVA 702 kW [HWR 0 |kva 0 |kw |Feeder1(231) 6301 KVA | 5419 KW
Offthe Shelt Floar 0 2 2 HBE-Lower High Bay 256 |KVA 456 |KW  |SSR 0 [KvA 0 |k HBE50 Amplifiers 2201 |KVA 3612 |KW
HBB-Upper High Bay 236 |KVA 235 [kW__|Elliptical 0 |kva 0 [k LG-Upgrade* 2100 |KVA 1806 KW
Offthe Shelf Floor 40 16 24
HBB-Control Raom 7 [KvA 7 kW |cp 3245 |KVA | 3245 [kW  |Feeder2(232) 5518 KVA | 4821 KW
HBB Tech Support Space 0 [KvA o [kw_[cps 119 |[KvA 119 |kW HWR Amplifiers 126 |KVA 113 [kW
Offthe Shelf Floor 0 24 60 HBB-Computer Space 3 [KvA 3 [kw_ |ups 5 |kva 5 [kW SSR1 Amplifiers 244 |KVA 220 [kW
HBB-Exterior Space 0 [KvA o [kw_ |HPRF 11832 [KVA | 10253 [kW SSR2 Amplifiers 1513 |KVA 1362 kW
Prototype-Testing  Flaor 30 24 60 LT a1 KVA a1 kW |LLRF 27 |KvA 2 kW LB650 Amplifiers 3635 |KVA 3126 | KW
PrototypeTesting |Floor . 2s . LTHWR 2 [KvA 2 kW |magnets 753 |KVA 685 |KW _|Feeder3(23-3) 5797 KVA | 5713 KW
L LT-SSR1 3 [KvA 3 kW [vacuum 71 |KvA 63 kW Racks, other, elc 1817 |KVA 1733 [kW
Expert Opinion Floor 20 24 50 LTSSR2 12 |KvA 12 [kW_ |Controls 102 |KvA 100 |kW Building Power 3980 |KVA 3980 kW
LT-LB650 15 |KVA 15 |kW_ |ss 11 |KvA 11 |kW_ |Feeder 4(234) 2022 KVA | 390 KW
Prototype-Testing LT-HB650 7 |Kva 7 |kw 78 |KVA 76 kW Cryoplant Building - |kva — [ew
Expert Gpinion LT Upgrade” 2 [KvA 2 kW |wFE 639 |KVA 639 |kW Cold Box Station 135 |KVA 135 [kW
LG 12541 KVA 10922 KW Bldgl 771 KVA 733 KW Warm Compressor Section 3110 |KVA 3110 KW
Expert Opinion Floor 80 24 9 3500 LG General 66 |KVA 66 |kW  |BeamCommissionind 0 |KVA 0 [kw Network RoomiGeneral DAQ 2 [KVA 2 [kwW
LGHWR 158 |KVA 146 |kW __ |Ringsinst 0 |kva 0 [kw UP - [kva — |kw
CHEEIED ALET =2 s e 220 LG-SSR1 296 |KVA 272 |kW  |BTLBAL 5 [KvA 5 kW Compressed Air 206 |KVA 175 |KW
Offthe Shelf LG SSR2 1679 |KVA 1526 |KW __|Upgrades 0 |kva 0 [kw Low 567 |KVA 567 [KW
LG-LB650 3755 |KVA 3236 |KW __|Conventional Facilie] 3980 |KvA | 3280 |kW Controls 2 |KVA 2 [kW
Offthe Shelf LG-HBE50 4295 |KVA 3702 |kKW * Feeder 1 utilizes a parallel feed that doubles the capacity
Offthe Shelf Floor 0 24 2% BT oesdeg 2 || SR LR (kW _
LGBTL 192 |KVA 168 |kW
LG-Exterior Space 0 [KvA o [kw 4 ot Dropdowin Here
BTL 7 KVA 7 W *Pulsed Beam or CW Beam
BTL-Tunnel [ KVA ] W
BAL-Beam Absorber 7 |KvA 7KW
BTL-F3 Building™ 344 KVA 300 [ 4 ot Dropdowin Here
F37 ] KVA ] KW *F37 aplion is subject to DCR approval
Cryoplant Building 3247 KVA 3247 W
Cold Box Station 135  |KVA 135  [kW 1!
Warm Compressor Section 3110 |KVA 3110 |kKW
Network RoomiGeneral DAQ 2 KVA 2 W
uP 775 KVA 743 KW
Compressed Air 206 |KVA 175 [kW




Additional Requirement Management Documents

« Occasionally additional documents are required for “customer” and “supplier”
agreements:

— PIP-II Bl Instrument Air & Nitrogen Usage (ED0012529) =>» Building Infrastructure
Requirements

— PIP-1I Bl Water Usage Document (ED0012655) =» Buildina Infrastructure Requirements

2% Fermilab

£& Fermilab

Fermi National Accelerator Laboratory
Fermi National Accelerator Laboratory

= L — | — — r— — | — —1 N —
PIP-II Building Infrastructure | _— e s s,
. . PIP-II Building Infrastructure - — '
Instrument Air and Nitrogen Usage Document — e 1 ...
Water Usage Document
Table 3-1. Instrument Air End User Usage
Document number: ED0012529 Quantity Unit Total
Cor ption | Consumption Document number: ED0012655
Component [#] [sefm] [sefml
RFQ Couplers 4 4 16
HWR Couplers 8 1.67 13.4
SSR1 Couplers 16 35 56.0
SSR2 Couplers 35 617 216.0
LB650 Couplers 36 617 2221
HB650 Couplers 36 7.03 253.2 Figure 3-1. LCW SySlEI'I'I (placeholder)
Cryomodule JT Control Valves 25 0.141 35
Cryomodule CD Control Valves 25 0.066 17
Beam and Vacuum Valves All o= [V
COS Table 3-1. LCW End User Usage
Tunnel Control Valves All - 283 Quantity Unit Total
Distribution Box Gontrol Valves All - 14 Consumption | Consumption
Covoplant, Component # [apm] [apm]
Coldbox Control Valves All - 64.9
Warm Compressor System Confrol Valves All - 14.8
Warm Header Control Valves 2 0.2 0.4
Coveplant ORS and GMP Gontrol Valves Al : 18 fWVVl
Recovery Compressor Control Valves All - 02
Liquid Helium Dewar Control Valve 1 01 01 PI P- I I
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Additional Requirement Management Documents

« Occasionally additional documents are required for “customer” and “supplier”
agreements:

— PIP-Il Cable Database = CF & Building Infrastructure Requirements

4 Approvals Legend
Entry [L4M L3M Cable Coordinator L2M

= - . Number of Records found: 3 Start: 1
-_ﬂ TR pastboard | Expecied _
¥s Pulled

PIP-Il
Entry Count -
Sl 0 Fernanda Garcia 0002 HBB
i |{m 27 2019 B ffish (more) (Other R&D Activities at Other Places (Z) G1-RR1-1  Im1-101 Telephone, 50 Pair (AF) / 100 ™" Conirol (E)
Administration (Restricted) Exteted I Micmb oo
m] Femanda Garcia 001  HBB o 112.808
. Jun 27 2019 ‘ fishpole (more) Other R&D Activities at Other Places (Z) M1-101 (C1) 7/ 100" [Control (E) |/
Activity, 1 | Entered by Michels McCusker-Whiting
h . . ~ B O Fernanda Garcia 0001 BTL
Add 3 new Cable Type If a new cable type needs {o be added it can be done and assigned to a particular area by those authorized to do so 5 Apr 162018 - u lfish (more) Other R&D Activities at Other Places (Z) G1-RR1-1 1101 Te . 50 Pair (AF)/ 100" Control (E)
—— Entered by Michele McCuskar-Whiting
. Actual Displayed rows 3
Approve Cable Requesls 5
e and ¥ Add/Update cable approvers :
[Narrow down list by using the following search criteria
ﬂ Authorization List Change or view people authorized to use the system. [Cable Code - ‘ I
Service Buiding - Machine Section | ~]
I"‘[ Batch Configuration / Expe View / update information on ordering batches. Machine ~ |l Purchase | ‘
Numbers T
System ~ Batch [ ~]
i A i a= Bk = Requester's Email
g Location to Area Mapping, View a list of defined locations and change what is available to pick from for a cables origin and destination for a parficular area.
Function
. achine Section Configuration Gl E e Rl MDEE: Comments:
b CANUMBER: To| |
" . At what point before the potential order date for baiches of cables should notifications be sent to the configured system contact people
Notification for order 4 Entry Date: Bul
confirmation config to confirmation of the entry. try ] |o| E] ulled Date: | 5]
(Origin: | J Destination: |
Pulled Report | Dverage Report | V18V BroRosed pull entries, when they were pulled and confimation pull date. Status I" | Puted? Oves Ono ® any ||pmmy [ -]
Apply Search Criteria  This will search only selected items, if any.
ﬂ Report Builder Pick fields and supply search criteria to build a desired repori.
‘pg 5 e T E TR Configure who should be responsible for system areas. This will be used to ask for confirmation on what needs ordered,
Undate the Machine mapping list The list of machine/lines presented as options on the form is dependant on the area cables are being viewed for.
~ Update the System mapping list The list of systems presented as options on the form is dependant on the area cables are being viewed for.

IMain Cable DB ‘ u u U u l
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Partner Regquirements

« Sub-level FRSs (below L3) are managed at the discretion of the system L3M

« Formal requirement management still required for:
— Partner to L3 collaboration
— Partner to Partner collaboration

« Assists in controlling design efforts

« Maintains consistent requirement definition and compliance among different
components in system
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